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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact projection optical 
system in which a good image formation performance is obtained even 
though color synthesis is conducted by mirrors. 

SOLUTION: The system is provided with color synthesis mirrors Ml and 
M2. which conduct color synthesis to generate the picture displayed on a 
display panel, and projection lenses Gri to GrS which project the picture 
that is color synthesized by the mirrors Ml and M2 and projected on a 
screen. Moreover, a glass flat plate GP1 , which is tilted and provided with 
an eccentricity to the direction of the twisted relation against the mirrors 
M1 and M2. is arranged between the first group Gri and the second 
group Gr2 as the compensation member that compensates for astigmatic 
difference. 
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ss^s;^-(El~R3)T•^lK^^t)ffl^f e.n 

3>5^>1t-l'>X(Cl~C3)T'*^t^nTx 
5j^>'t^;KPl~P3)tiija-rS. ^a?x>'^^;KPl~P3)® 



J;»)^ m5^>'<^;i/(P3)*53ajEl3!^B^^nSJ:-5i::btV'> 

So 

[0 0 3 8] ig3iSiOST^>'U^MPl~P3)Sr^fflbfcJl 

XS:'^$<U i/>X>'t>i'^'$r®<-r?);tfet: 
fe^m^7-(Ml.H2)T'®^f§©«T'3iIb;&|pl5r. 
g?^>' t;^^;KPl ~P3 t-^t)* ii^itifiM^h 

[0 0 3 9] 

B^1-S« Z:ClT'«WJi:btW5llJE«?!ll~3tt. tUSEb 

Ttm 1 ~^ 3 ©usscjf^^ t ^n-en^/iS bt * d s ^ 
1 3 ©^©B^^£»-r^^«fig0( EI 1 , m3, 
m5)it, niA^-t^mmm i ~ 3 (D^/t^mm^^n-^n 

^bTV^a. =&IISte0'J©i2iKJfe^»©:3>X b^^i^a 
>7^-<$'{Z^V^T. ri(i=0.1.2,3,...)ttS£A{H!l(-r^tt) 
•feX^ iJ->{ay)iPe.g!l;iTi§@©HSi{OB : ^^Di(X 
IM : ^lj}©ffl4s#gs di(i=0,l,2. 

3, . . . ){ii!£Affl!iA* bm.^xms(om±mmm{ :i :i-t-tt 

li-i:>BljiK^(^oViT?N-ro )Sr^bT43t)s Ni(i=l,2, 
3. . . . ), vi(i=l,2,3, . . . )l±J£A{l!lA*e>i!j;lTiSS©^l6 
^S^©di®t*f-rSJB«fJ?(Nd),7vs,'^»( vd)S:^b 
TV-'So 5&:*3> *?N>'-^*MPl~P3)©:^t^fcF:?-W^ 
-(FNO)S:#•M•T^^■r. 

[0 04 0] *mAsr>f ^nfcSSiB:^ #^fflT*«fig^n 

^m)X'&m^ti^i><Dt-r^o &4¥mm(D0mm'r- 

9 *{te©7--^' }:.m^X7r<to 



X=(C-y2)/{l+V"(l-£-c2.Y2)}+(A-Y4+B-Y6+C-Y8+D-Yl0+E.Yl2) 



•(AS) 



X ::)tflli(AX):5lRl©aipHA>e>©^iias 
Y : )tltt(AX)lc:*tb-rSit«::3&|qI©iS5^x 
C iffiWlffls^. 
£ : 2iJjtt®>'15'^-<5'x 
A.B,C,D,E : ^^S^ffii^gif. 

[0 0 4 1] *fc. SEPdH^^ntSSiii. ^1®(S1) 
^aipJ:-rSii-C»XD>;/^©$tslET-fe?)o si~a3 
^llil£«?!l©{i't>:^D >;;^T^-^{^ 1 ja(Sl)aip}S: 
«^«^J1» 

[ t $ 1=35 X 21 (mm) 

FN0=3.5 

[iS] [ft^^g] [Wl±ffiKll][iiSf*] 
SO(OB) rO= oo 

d0=845.000 

SI rl= 42.803 



?>-ro &«'4'©(x, Y, z)li#<ji'C^p^D>i'<^©$fesSffl 

©]Iji^*gSr?NbT*3!3> ■e©Jl;Si:>S:a^1S(X, 
Y, Z)=(0.0,0)a:||ia(Sl)©®]S;j^T'feS. *fe> 
XlHlteli#<i'C^XD ^©^BMa©lI;iS*a?> Xffl]( X 
:??IqItTff:&tt)S:lil*E®'f,c,>fflii: bfeM^ll-C^MC ) 
^&S"NbT*t)> Y|Elteii=&<i'C^XD>;;i'©^gMBi©IIi^ 
*iiSYWi( Y:&lqit:5]zfT&|i6)*lilte©»*'iii>Wt bfc*! 
§<l<(i^S(° )&^bTV'>5o 
[0 0 4 2] 



(7) 4$Ba¥12-009996 



dl= 1.400 Nl=1.8500 v 1=40. 04 

52 r2= 28.930 

d2= 19.289 

53 r3= 82.277 

d3= 1.400 N2=1.8500 v2=40.04 

S4* r4= 33.300 

d4= 

S5# r5= oo 

dS= 6.326 N3=1.5168 v3=65.26 

S6 r6= e» 

d6= 

S7# r7= 550.461 

d7= 9.702 N4=l. 60711 v4=34.01 

S8 r8=-103.841 

d8= 80.619 

S9(ST) r9= oo 

d9= 

S10*# rl0=868.469 

dl0=10.962 N5=l. 49028 v5=70.03 

Sll rll=-20.987 

dll= 6.590 N6=l. 84015 v6=23.66 

S12* rl2=-31.465 

dl2= 

S13# rl3= oo 

dl3= 2.000 N7=1.5168 v7=65.26 

S14 rl4= oo 

dl4= 

S15# rl5= oo 

dl5= 2.000 N8=1.5168 v8=65.26 

S16 rl6= oo 

dl6= 



S17#(IM) rl7= oo 
[0 04 3] [m4 m(r4)(D^mmy'—S' ] 

£=-6.003380 

A= 0.176779x10-4 

B=-0. 301695x10-7 

C= 0.315837x10-10 

D=-0. 179970x10-13 
[0044] [^1 Offl(rlO)CD#«^®x-4'] 

€= 1. 0 

A = -0. 5 1 0 9 0 0 xlO-5 
B= 0.809378x10-8 
C=-0. 799855x10-10 
D= 0.249787x10-12 

E=-0. 385309X10-15 

[0 04 5] [mi 2mirl2)(Omimy'-i' ] 
£= 1.0 

A=-0. 117624x10-5 
B= 0.306988x10-8 

mmm2)) 



C=-0. 218337x10-10 
D= 0.468098x10-13 
E=-0. 482617x10-16 
[0 0 4 6] 

mil 

<«»(ni a>fSi^-fo-9 tfT'-9{m iw<si)s*}> 





X 


Y 


Z 






S5 


0 


0 


52. 0887 


45 


0 


S7 


-0. 0034 


2.99481 


82. 296 


'0. 5329 


0.0109 


SIO 


-0. 0136 


I. 5671 


182.54 


>0. 644 


0.0194 


S13 


-0. 03H 


0.97645 


235. 089 


-0. 544 


45.0194 


S15 


-0. 0449 


0.52688 


275. 066 


-0. 644 


-44.681 


S17 


-0. 0&55 


0. 17737 


S06. 161 


0. 0939 


o.on 



[0 0 4 7] 



(8) 



!Hf^¥12-009996 



[ ^^xv* t^;UO>C ^ ^ ]=35 X 21 (mm) 
FN0=3.5 

SO{OB) rO= oo 

d0=845.000 



SI 


rl= 


43.692 
dl= 


S2 


r2= 


29. 309 

d2= 1 


S3 


r3= 


56.511 
d3= 


S4* 


r4= 


23.350 

d4= - 


S5# 


r5= 


oo 

d5= 


S6 


r6= 


oo 

d6= ■ 


S7# 


r7= 


81.972 

d7= 


SB 


r8= 


253.744 

d8= ' 


S9(ST) 


r9= 


oo 

d9= 


S10»# 


rlO= 434.664 






dlO= 


Sll 


rll= 


-21.887 

dll= 


S12* 


rl2= 


-32.115 

dl2= 


S13# 


rl3= 


oo 

dl3= 


S14 


rl4= 


oo 

dl4= 


S15# 


rl5= 


oo 

dl5= 


S16 


rl6= 


oo 

dl6= 


S17# 


rl7= 


146.129 

dl7= 


S18 


rl8=-142.263 






dl8: 


S19#(IH) rl9= 


: OO 



Hl=1.7545 vl=51.57 



N2=1.7279 v2=52.51 



H3=1.5168 v3=65.26 



H4=1.7981 v4=22.61 



[0 0 4 8] [S4ffl(r4)CD#acH7-*-iJ'] . 
£=-0.271723 
A= 0.513335x10-5 
=-0.361366x10-8 
= 0.374707X10-11 
=-0.869577X10-14 

[0 0 4 9] [^10 ®(rlO)Ol^aciax-^' ] 
E= 1.000000 



N5=1.4883 v5=70.31 

N6=1.8414 v6=24.09 

N7=1.5168 v7=65.26 

N8=1.5168 V 8=65. 26 

N9=1.5168 V 9=65. 26 



A=-0.586218xl0-5 
B= 0.252558X10-8 
C=-0.68140lx 10-10 
D= 0.270385x10-12 
E=-0.573136X 10-15 

[0 0 5 0] [mi2m{Tiz)(D4mm'T-i'] 

£= 1.000000 
A=-0. 167743X10-5 



(9) 



B= 0.164845x10-8 
C=-0. 196774x10-10 
D= 0.505318x10-13 
E=-0. 754412x10-16 
to 0 5 1] 



[0 0 5 2] 



Oo 


X 


y 


Z 






S5 


0 


0 


50. 4514 


45 


€ 


S7 


0. 0B246 


]. 4964 1 


7B. 3374 


-0. 4876 


D. 1186 


SIO 


0, 0378 


0.67825 


166. 081 


-0. 7266 


0. 0955 


SIS 


-0. 0487 


0. 01996 


217.985 


-0.7271 


45. 0955 


S15 


-0. 1154 


-0. 4873 


257. 981 


-0. 7261 


-44. 905 


SI7 


-1. Ofi4S 


12. 2316 


286. 496 


-0. 4876 


0. 1186 


SI9 


-0. 1852 


-1.0190 


299.900 


-3. 9636 


-0. 2632 



FN0=3.5 

SO(OB) rO= oo 

d0=845.000 

51 rl= 42.787 

dl= 1.100 Nl=1.8500 V 1=40. 04 

52 r2= 29.468 

d2= 18.177 

53 r3= 216.282 

d3= 6.690 N2=l. 72679 v2=52.55 

S4* r4= 35.696 

d4= 29.796 

55 r5(Y;J[qj)=1385.724 
r5(X:&[qI)=oo 

d5= 5.187 N3=1.5168 v3=65.26 

56 r6= oo 

d6= 1.365 

57 r7= 300.184 

d7= 13.000 N4=1.6924 v4=27.01 

58 r8= -97.340 

d8= 77.470 

S9(ST) r9= oo 

d9= 13.122 

510 rl0=171.741 

dlO= 8.193 N5=1.4932 v5=69.61 

511 rll=-20.675 

dll=10.684 N6=1.7985 v6=22.60 

S12* rl2=-32.614 

dl2= 

S13# rl3= oo 

dl3= 2.000 N7=1.5168 v7=65.26 




S14 



S15« 



S16 



rl4= oo 



rl5= oo 



rl6= oo 



dl4=- 



dl5= 2.000 N8=1.5168 v8=65.26 



dl6= 



S17#(IM) rl7= oo 
[0 0 5 3] [^4B{r4)CDl^SRHx-4^] 
£=-5.778788 
A= 0.133612x10-4 
B=-0. 229618x10-7 

C= 0.226014x10-10 
D=-0. 125060x10-13 

[0 0 5 4] [mi 2mirl2)(D^mn'r-9] 

£= 1.0 

A=-0.242018xl0-5 
B=-0. 901803x10-8 
C= 0.604584x10-10 
D=-0. 161700x10-12 
E= 0.160259x10-15 

[0 0 5 5] 

[*3] 



m 


X 


Y 


Z 






S13 


0 


0 


212.783 


45 


0 


S15 


0 


0 


252. 783 


-45 


0 


S17 


0 


Q 


264. 783 


0 


0 



[0 0 5 6] 



KffB0o 

[04] ^2©^^ffiOff^^(5li^E^J2)©3t^l^lBR*T^1■ 



[05] f^3(Dmm(Dmm{mmm3)(D%^m^^yr--t 



[0 6 ] ^ 2 (Dmmmmimmm 2 ) tjiswjt^mojfe 
[07] ^2(Dmm>im{mm2)(D^m<oif^m 

[08] ®7CD3t^ffifi£t:fflv^S^R^?)*7n-r»r® 
0. 

[09] ^3©^iffiOffJ^(|fe(iS«'!l3)i:!iiB^^t^lS©)t 
Gri -^li* 

GPi -■^vyt.^mM'imm 
cY > u yy-x^yxmsmt) 

Gr2 •••^2«f 

Gr3 -msgf 

ST — iKt) 

U2 -fe-^fiS^^- 

Ml -fe-^^i^— 

M2 —fe-^fia^^— 

CL1~CL3 ••0>7^>-9--l/>X 

P1~P3 — Rg^-'l^;!/ 



[08] 



T 

rl i.> 




F^— 2H087 KA06 LAOl LA27 PAOl PA03 
PA17 PA18 PB02 PB03 (IA02 
QA06 QA07 QA17 eA22 QA25 
QA32 QA34 QA42 ftA46 RA05 
RA12 RA13 RA48 

2H088 EA14 EA15 EA19 EA20 FA18 
FA24 HA13 HA21 HA28 MA16 

2H091 FAIOZ FA14Z FB07 FD07 

FDll LAll LA12 LA16 LA30 
MA07 
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